focus of exciting numerical and analytical studies. t 4 Of particular interest is Hopfield's model of associative memory. ' In this model of neural network, a given set of patterns is embedded in the "synaptic" interactions between the neurons so as to make these patterns dynamically stable. A crucial issue is the storage capacity of the network. In a previous work, 4 we have established the stability of the embedded patterns, under the severe restriction that the number of stored patterns, p, remains finite as the size of the network, N, approaches infinity. On the other hand, there have been apparently conflicting statements regarding the capacity of the system as p increases to infinity with ¹ Hopfield' concluded, on the basis of simulations and 
The average ((. . . ) ) in Eq. (5) Note that the local field consists of two parts: A "ferromagnetic" part m which results from the s condensed overlaps and a "spin-glass" part (rn)' 2z, generated by the sum of the overlaps with the rest of the patterns.
Equations (6) - (8) It does not contribute to associative memory and is truly "spurious. " (2) FM solutions with m&0 in addition to q and r. These solutions, which exist for sufficiently small n, make the system useful for associative memory.
The most important FM solutions are characterized by macroscopic overlaps with a single pattern, m" = m8"~.
There are 2Na degenerate solutions of this type. As a 0 they approach the finite-p Mattis states. 
= N(n/2m)~i 2 exp( -I/2n) .
This result implies that the average fraction of errors For a & n, =0. 138, there is no solution with me0.
As a decreases below n" two solutions with m&0 appear discontinuously.
Out of the two, the one with the larger m is locally stable to variations in m. This solution corresponds to a state which deviates only slightly from the precise stored pattern. The maximum deviation occurs at n = n"where m =0. 967, implying a 1.5'/0 error. The percentage of errors decreases to zero very rapidly with decreasing n, see n & 0.051, they become the global minima of f below a temperature T, (n). At T, (a), there is a thermodynamic first-order transition from a SG to a FM state, accompanied by a jump in m, q, and r, and by a latent heat. This transition is similar to that which occurs in a Landau theory of a scalar $6 model. '3 T, (n) increases from 0 at n = 0.051 to unity at n = 0; see Fig. 
2.
Additional FM solutions appear discontinuously for sufficiently small n and T. These solutions are characterized by m with more than one nonzero component. Some of these "mixture" states are metastable but none is an absolute minimum at any T. This happens first below a=0.03, where a locally stable solution with three symmetric overlaps [m = m (1, 1, 1)] appears. For example, at n=0.02 they appear below T=0.14. There are -(I/3!) (2Na)3 degenerate me- We have studied the effect of the application of external fields conjugate to gi. Many new features appear. They will be described in an extended presentation of this work.
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